SUMMARY A 37-year-old man under treatment for manic-depressive illness developed pneumonia identified as Legionnaires' disease accompanied by a severe neurological disorder with profound dysarthria, ataxia, gaze paralysis, and downbeat nystagmus. At review six months later, he has made only a partial recovery with persisting limb and gait ataxia. Difficulties in diagnosing neurological complications of Legionnaires' disease in a patient with a psychiatric disorder requiring psychotropic medication are discussed. Legionnaires Headache, delirium and drowsiness are commonly reported features of Legionnaires' disease. Disturbance of gait and hallucinations are also often described,'-6 and occasional patients have been reported with upper limb ataxia and tremor;3-5 7 increased muscle tone, hyperactive tendon reflexes and extensor plantar responses; memory deficit and personality change; seizures;3 4 neck stiffness; cranial nerve palsies;2 and, in a single case, transverse myelopathy.4 Neurological symptoms usually occur early in the course of the illness and delirium may develop before the fever and signs of pneumonia appear.
The neurological disorder seen in this patient included delirium, downbeat nystagmus, supranuclear horizontal and vertical gaze paralysis, and a coarse high-amplitude action tremor with limb and gait ataxia. This complex of signs suggested diffuse cerebral disturbance with major involvement of brainstem and cerebellar pathways. The presence of supranuclear gaze paralysis indicated bilateral dysfunction above the level of the third nerve nuclei. Lesions of the dentatothalamic and rubrothalamic tracts may characteristically produce ataxia and intention tremor of the type that this patient showed and, therefore, it is possible to account for many of his neurological signs by bilateral involvement of the upper brainstem at or rostral to the junction of midbrain and diencepahlon. Downbeat nystagmus however is usually a feature of disease at a lower level (pons) indicating that there was more widespread dysfunction in the brainstem.
The pathogenesis of the neurological complications of Legionnaires' disease remains unknown. Spinal fluid examination is usually normal, as it was in this case, suggesting that a direct bacterial meningoencephalitis does not occur. Other possibilities include a vasculitis or a toxic effect, and it has been postulated that a lipopolysaccharide endotoxin8 may enter the CNS; measurement of antibody titres in spinal fluid might confirm this hypothesis.
Diagnosis in this case was complicated by the patient's previous drug therapy. The extrapyramidal side effects of haloperidol were resolving with treatment at the time limb gait ataxia developed. Initially these new features were also attributed to drug toxicity, since it has been reported that a combination of lithium and haloperidol, or lithium alone, may cause cerebellar dysfunction with permanent brain damage in occasional patients,9 although other studies have questioned this conclusion.10 11 However, there were no certain clinical features of lithium toxicity and serum levels of this drug and of barbiturates were never within the toxic range. Ataxia, dysarthria, and downbeat nystagmus first became evident two to three days after the development of pneumonia and it seems clear that these neurological features were associated with his acute systemic illness, confirmed later by serological tests to be Legionnaires' disease. Whether psychiatric illness, psychotropic medications or previous ECT treatment increases the susceptibility of subjects to develop CNS complications from Legionella infection is at present unknown. There is no available evidence to suggest that medications predispose patients to this effect but ECT has been reported to increase blood-brain barrier permeability12 which might lead to increased concentrations of the putative Legionnaires' toxin in brain tissue.
In non-fatal cases of Legionnaires' disease, signs of diffuse cerebral dysfunction usually resolve rapidly and completely, although exceptions have been reported; Gregory et 
